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Abstract
Background
Diets of adolescents in the United States are not meeting the Food Pyramid guidelines,
especially for fruits, vegetables, and dairy, yet they are far exceeding the recorlmended
aaity allowance for fat and added sugars. Even though adolescents possess nutritional
knowledge, they are often choosing foods based on their taste, rather than their nutritional
value. This study aimed to explore the relationship between nutritional knowledge and
food choices in seventh grade students. It also evaluated the relationship gender had on
nutrition knowledge and food choices.
Method
Nutritional knowledge and food choices were studied in two seventh grade health classes
at Sandburg Middle School in Golden Valley, MN. The students completed a two part
survey; one part to assess nutritional knowledge and one part to assess food choices. The
students also indicated their gender on the survey-
Results
Forty-three students completed the survey. The median score for the nutrition knowledge
qur*lionnaire was 18.33 out of a possible24. An increase in nutrition knowledge was
associated with a decrease in vegetable servings eaten at lunch (e -0.306, p=0.046)- No
other correlations were found between nutrition knowledge and fruits, dairy, or junk
foods. There was also no correlation found between gender and food choices or nutrition
knowledge.
Conclusion
Seventh grade students possess adequate nutrition knowledge but are not making food
choices at lunch based on ttris knowledge. Schools need to offer healthier, more
appealing food options and less junk foods to encourage adolescents to eat a more
balanced diet.
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Chapter 1: Introduction
Introduction
Adolescence is the time in all of our lives where we learn to make adult choices-
For the first time, parents a-re giving adolescents some independence and letting them
make decisions on their own. Young people are given great control over their food
choices, control that may not be in their best interest. On average, the diets of children
and adolescents are not meeting the recommended Dietary Guidelines (Center for
Disease Control and Prevention (CDC), 1996). The average adolescent does not realize
that the food choices they make now can have a great impact on their present and future
health. Because of the enorrnous emotional, developmental, and physical changes
adolescents are going through, good nutrition should be a priority. Adolescence is an
ideal time to encoura1ethe adoption of healthy eating pattems that will persist
throughout [ife.
Background
Adolescents make choices about what they want to eat; they are not fed. For the
first times in their lives, many of them are assuming the primary responsibility for their
own food intake. As teenagers mature, they come and go as they please and they eat
what they want when they want to. They are busy with school, sports, jobs, friends, and
family and eating habits often become very irregular.
It is important for adolescents to make food choices based upon nutrition
knowledge. The decisions they make now will have implications on their health in the
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future. The risk factors for long-term health problems, such as cardiovascular disease,
cancer, stroke, diabetes, and osteoporosis, include an unhealthy diet beginning in
childhood and adolescence (CDC, 1996). There are many factors that influence
adolescents when they make food choices, and health benefits are not a major factor.
Some of the main influences on adolescents include hunger, food cravings, taste, food
appeal, and convenience (Neumark-Sztainer, Story, Perry, & Casey, 1999).
Nutrition Gutdelines. Nutrition in the adolescent is very important. Their hasic
needs can be rnet by following the recommendations of the Food Guide Pyramid. The
Food Guide pyramid, developed by the United States Department of Agriculture
(USDA), is a guide to healthy eating for people of all ages (Appendix A). The
recorrmended daily servings are as follows:
Bread, Cereal, Rice, and Pasta group- 6-11 servings
Vegetable grouP- 3-5 servings
Fruit group- 2-4 servings
Milk, Yogurt, and Cheese group- 2-3 servings
Meat, Poultry, Fish, Dry Beans, Eggs, and Nuts group- 2-3 servings
Fats, Oils and Sweets- use sparingly
(United States Departments of Health and Human Services and Agriculture, 2000).
Adolescents should follow the Food Guide Pyramid recommendations, but there
are also some special considerations to be made when they are determining what to eat.
Adolescents, particularly females, have an especially high need for calcium- The
majority of bone mineral deposition occurs during adolescence and calcium needs to be
present to maximize this process (Wahl, 1999). Milk, yogurt, cheese, dark-green leafy
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vegetables, and chewable calcium supplements are all good sources of calcium-
Adolescent males and females are also at an increased risk of iron-deficiency anemia, due
to an increase in iron needs as muscle mass and circulating blood volume increase
(Wahl). Good ways to increase iron consurnption in the adolescent diet include eating
greater amounts of lean meats, fish, poultry, green vegetables, and iron-fortified cereals.
Following the Food Guide Pyrarnid and eating a wide variety of foods is a helpful way to
meet the daily recommendations of nutrients for adolescents.
Food Regulations at School. The foods served in schools may help determine what
an adolescent is eating at lunchtime. There are laws that regulate some of the foods being
offered, but not all of them. "In 1994, Congress passed the Healthy Meals for Healthy
Americans Act," which required "that meals served throughout the National School
Lunch and School Breakfast programs comply with the Dietary Guidelines for
Americans" established by the USDA (Story, Hayes, & Kalina, 1996,p. 123)- This act
regulates the meals served in schools but can not regulate vending machine sales and
snack bar sales. To deal with vending machines in schools, the USDA has issued
regulations related to the issue of carbonated beverages and vending machines in school
cafeterias. The USDA prohibits the sale of "food of minimal nutritional value" in the
.,food service areas during the lunch land breakfast] periods," (Education Minnesota,
ZOOZ). These foods include carbonated beverages and candy, but do not include potato
chips. Because the USDA's authority is limited to the food service areas, it has no
authority over vending machines in other iueas of the school (Education Minnesota).
Nfirrtion Education. According to Healthy People 2010, the "importance of
including health instruction in education curricula has been recognized since the early
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1900s,,' (U.S. Department of Health and Human Services, 2000). Healthy People 2010
states that, except for family, "schools have more influence on the lives of young people
than any other social institution-"
The health education standards vary by state and the curriculum varies by school
district. The state of Minnesota has several personal health standards that students need
to meet (Minnesota Department of Children, Families, and L,earning (MN DCFL), n.d').
The health standards build on each other as the student progresses through each grade.
Students in grades K-3 are expected to be able to "make healthy choices in real or
simulated siruations regarding nutrition," (MN DCFL). In the intermediate grades 4-5,
students need to be able to use a "decision-making model to promote healthy behaviors,"
"select foods that contribute to a healthy diet," and "preveilt or reduce the risk of
unhealthy behaviors," (MN DCF'L). Students in grades 6-8 must "demonstrate
understanding of the impact of nutrition, food selection, safety, and eating patterns on
health," (MN DCFL). Finally, students in grades 9-12 must "demonstrate an
understanding of decision-making processes and community health practices that
promote healthful nutrition and dietary practices," (MN DCFL).
Statement of the Problem
Adolescents, as a whole, are not eating enough healthy foods and are eating too
much junk food (CDC, 1996). Adolescents have received information about nutrition
and healthy food choices in their schools, from their family and friends, and from the
media. Even with all of this information, obesity has increased in the adolescent
population over the past two decades (Flegal, Carroll, Kuczmarski, & Johnson, 1998;
Lytle, ZOOZ). "The United States is experiencing an epidemic of obesity that extends to
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the adolescent population, probably because of an excess in energy intake, low levels of
physical activity, and high levels of sedentary behavior," (Lytle, 2002, p- SB)- Is the
nutritional knowledge in adolescents lacking and thus, predisposing this age group to
unhealthy food choices and weight issues? This study looked at the relationship between
nutritional knowledge and foods choices in seventh grade students in the school
environment.
Purpose
The purpose of this study was to determine if nutrition knowledge correlates
with healthy food choices. Seventh grade students are at the beginning of their
adolescent years. They are experiencing major biological, cognitive, social, and
emotional transitions that will eventually lead them into adulthood (Gale Encyclopedia,
tggi). This is an optimal time to explore their nutrition knowledge and food choices
because this age group is gaining increasing independence in all aspects of their lives,
including nutrition. This study also looked at the results by gender, to determine if there
were any differences in the food choices or nutritional knowledge of males and females.
By doing this study, the researcher hoped to determine if there was a relationship
between nutritional information and food choices adolescents made.
Definition of Terms
Adolescence- Adolescence is defined as the period from the beginning of puberty until
maturity fWhitney, Hamilton, & Rolfes, 1990). Because the onset of puberty and
maturity is a gradual process and varies among individuals, it is not practical to
set exact age limits when defining the adolescent period.
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Fruit- In this study, fruits included apples, bananas, cantalouPe, grapes, oranges, peaches,
pears, and berries. Fruit juices, such as apple and orange, were also included in
the fruit group.
Junk foods- According ro Webster's Collegiate Dictionary (1993), junk food is defined as
a..food that is high in calories and low in nutritional value" and "something that
is appealing or enjoyable but of little or no real value." For this study, junk food
included snack foods, such as chips, candy, cookies, ice crearn, cakes and other
desserts, fried fast food (french fries), and carbonated beverages (including diet).
Although a carbonated diet beverage is not high in calories, it was classified as a
junk food based on its' low nutritional value. It was predicted that if adolescents
were drinking carbonated beverages of any kind at lunch, they were not drinking a
serving of milk. Therefore, it made sense to include carbonated diet beverages in
the junk food group for this studY.
Knowledge- Webster's (1993) defines knowledge as "the fact or condition of knowing
something with familiarity gained through experience or association."
Knowledge applies to facts or ideas acquired by study, investigation, observation,
or experience. In this study, the knowledge the seventh grade students had
obtained pertaining to nutrition was looked at. It was recognized that their
knowledge came from a wide variety of places, including school, parents, peers,
and the media.
Nutrition- Webster's Collegiate Dictionary (1993) defines nutrition as "the act or process
of nourishing or being nourished."
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Vegetable- Webster's ( 1993) defines vegetable as "an herbaceous plant grown for an
edible part that is usually eaten as part of a meal." For this study, vegetables
included asparagus, beans, broccoli, carrots, corn, cucumbers, peas, and potatoes.
Tomatoes were also included in with the vegetable group, even though it is
technically a fruit. This distinction was made because the Food Guide Pyramid
and the general public regard it as a vegetable. Ketchup is not considered part of
the vegetable group, contrary to what some kids may believe. Vegetable juices,
tike tomato and carrot, were also included in this group.
As s urnptions and Limit ations
An assumption of this study was that in the data analysis, the researcher did not
look at the consumption of foods from the grain or meat groups. The researcher was only
looking at dairy, vegetables, fruits, and junk foods. These four groups were chosen for
one main reason. Of all of the food groups, adolescents usually consume an adequate
amount of grains and meats (CDC, 1996). A number of studies have shown that
adolescents are heavily lacking in their consumption of fruits, vegetables, and datry
products and are consuming too many high-fat, high-sugar foods (Lytle, ?002; Story,
Neumark,sztainer, & French, 2002; CDC, 1996). By concentrating on the dairy, fruit,
vegetable, and junk food categories, the researcher was able to assess how many fruits,
vegetables, and dairy foods they were eating at lunchtime. The researcher was also able
to see the quantity of their lunch that consisted of junk foods'
A limitation of this study was the amount of data that could be obtained. Only
one school was surveyed. This school was chosen mainly for the convenient location, in
a western suburb of the Minneapolis metropolitan afea-
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This study involved seventh grade students self-reporting the foods they ate at lunch
the day prior to the study. It can be assumed that there were some inaccuracies with the
self-reporting. Because the surveys were given out the morning after the lunch was
consumed, there was a possibitity not all foods eaten were reported accurately- Along
with this assumption was the limitation that only one lunch on a particular day was
surveyed. The researcher acknowledges that the meals some of the students ate may not
have been a norrnal lunch for them. However, with enough students surveyed, the
researcher was able to obtain a reasonable quantity of students eating and recording a
normal lunch for themselves. Only a meal at lunchtime was analyzed. This is one meal
where the subjects were able to choose what they ate and how much they ate, without an
adult supervising their choices. If the subjects had eaten breakfast or dinner at home,
basic food choices may have been made for them and supervision may have been present.
Therefore, although the lunch analyzed may not have represented the subject's overall
nutrition, it best represented how their nutrition knowledge affected their food choices.
Summary
This chapter has outlined the importance of a healthy diet in the adolescent
population. It also identified how many adolescent diets are lacking in healthy foods.
This study was designed to explore the relationship between nutritional knowledge and
food choices in seventh grade students. Chapter 2 will discuss a review of the literature
on nutrition knowledge and food choices, nutrition and the adolescent, food choices in
schools, factors influencing the food choices of adolescents, and gender differences and
eating habits. Chapter 3 explains the methodology used for the research study. Chapter 4
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presents the results of this study. Last1y, chapter 5 will discuss the findings and ideas for
turther research.
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Chapter Two- Review of Literature
Introduction and O r ganiaation
Literature for this study was obtained from searching PUBMED and the Internet.
pertinent literature was reviewed in the areas of adolescence and nutrition. This
information will be grouped into the following six categories: nutrition knowledge and
food choices, nutrition and the adolescent, food choices in schools, factors influencing
the food choices of adolescents, and gender differences and eating habits. This chapter
will conclude with a discussion on the justification for this research.
Review of Literature
Nutrition Knowledge and Food Choices. "Knowing how and why to eat healthy
food is important, but knowledge alone does not enable adolescents to adopt healthful
eating behaviors," (Story et al., 2O02,p. S42). "A meta-analysis of the literature in
...adolescent...found the association of nutrition knowledge with dietary behavior to be
very weak," (Story et al., P. Sa2)-
A study was conducted that looked at the nutrition knowledge and eating behavior in
sixth, seventh, and eighth graders (Pirouznia,2001). This study found that the seventh
grade students had higher mean nutrition knowledge than the eighth grade students. It
was hypothesized that these results were related to the fact that the eighth grade students
did not learn about nutrition in their health class the year surveyed. Along with these
results, Pirouznia also found that nutritional knowledge for all of the students studied was
not exceptionally high. This study concluded that better and continuous nutrition
education is necessary for all grades-
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Colzzaand Colvin (1995) found in their study that "the majority of children were
informed concerning healthy food choices but were not consistently able to select the
healthier food items," (p.18). They attributed this lack of decision rnaking skills to the
fact that school-age children were a target population for food advertising, which more
often than not, is not promoting healthy foods. Cohzza and Colvin suggest that early
teaching about nutrition can have a positive impact on children and adolescent food
choices. They also suggest that because eating habits are more likely to be shaped at
younger ages, nutrition programs in elementary schools need to be strengthened.
Story et al. (Z0OZ) discussed studies which have shown that "health and nutrition
were not primary influences on food choices among the majority of adolescents," (p-
S42). Research has shown that adolescents do not see that the choices they make today
will affect their futures. Even though they possess nutritional knowledge, adolescents are
choosing foods based on their taste, rather than their nutritional value, because they do
not see any motivation to eating healthy now. For many adolescents, "the long-term
benefits of good health do not outweigh the short-term rewards of convenience and
immediate gratification," (Story et al., p. Sa2).
Nutrition and the Adolescent. Mufroz, Krebs-Smith, Ballard-Barbash, &
Cleveland (lgg7), Story er al. (2002), and the CDC (1996) found that the diets of children
in the United States were not meeting the Food Pyramid guidelines, especially for fruits,
vegetables, and dairy, yet they consisted of more fat and sugars than were recornmended.
Concerns involving nutrition in this population include inconsistent eating behaviors,
such as skipping meals, unbalanced diets, and a high intake of foods high in fat (Story et
al.).
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Wahl (l9gg), Neumark-Sztainer, Story, Resnick, & Blum (1998), and Stang (2000)
all discussed the importance of calcium and the high deficiency in adolescent diets.
Stang reported that there has been a "dramatic increase in the consumption of carbonated
beverages accompanied by a decrease in the consumption of fluid milk" among
adolescents in the past 30 years (p. 38a). This change in consumption increases the
intake of calories and sugar while reducing the nutrients, especially calcium and Vitamin
D, in the adolescent diet. The long-term risks of this reduction may include a decrease in
peak bone mass and an increased risk of osteoporosis (Stang). In a study done by Lytle,
Seifert, Greenstein, & McGovern (2000), it was shown that for the third graders
surveyed, milk accounted for more than two-thirds of the beverages they consumed and
soft drinks accounted for seven percent. For the same subjects, five years later, milk fell
to fifty percent and soft drinks rose to one fourth of their total consumption (Lytle et al.)-
The consumption of soft drinks continues to rise as children become adolescents (Lytle,
2OO2).
Obesity has continued to increase among children, adolescents, and adults in the
United Stares (U.S. Department of Health and Human Services, 2000). Obesity in
adolescents appears to be affected by calories consumed and energy expended (Lytle,
ZOOZ). Lytle attributes this to an increase in sedentary activities, a decrease in physical
activities, and an increase in calories consumed. Being overweight or obese as an
adolescent has some immediate consequences, such as a decrease in self-esteem and poor
body image, but it also has many future consequences (Lytle, 2OOZ). Overweight or
obese adolescents are at an increased risk of being overweight or obese adults (Lytle,
ZOOZ). More importantly, regardless of age, obesity is linked to an increased risk of
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illness from hypertension, hyperlipidemia, diabetes mellitus, MI, stroke, and
osteoarthritis (CDC, 1996).
By using a focus-group of adolescents, Neumark-Sztainer et al. (1999) was able to
identify a number of reasons why adolescents did not eat according to the Dietary
Guidelines. One reason was that adolescents did not see healthy eating as a high priority
in their lives. School, farnily, and friends took precedence over the importance of healthy
eating. On a day to day basis, making healthy food choices did not rank highly on an
adolescent's priority list. Another reason adolescents did not eat according to the Dietary
Guidelines was because rnany of them felt they were "too young to be worried about their
health,', (Neumark-Sztainer et al., p. 932). They felt that their actions now would not
have an impact on their future. Adolescents did not believe that the food choices they
made now would influence their health in years to come. The third reason discussed in
this study was that the taste of food was much more important to adolescents than
nutrition, and 'Jrrk food tastes better than more healthful options," (Neumark-Sztainer et
al., p. 932).
Food Choices tn Schools. "The school food environment can have a large impact on
adolescents, food choices and dietary quality, because adolescents consume a large
portion of their daily energy at school," (Story et al., 20A2, S45). Data has shown that
..foods eaten at lunch (account for) 357o to 4OVo of students' total daily energy intake,"
(Story er al., ZWZ,p. Sa5). The CDC (1996) states that more than one-half of the youth
in the U.S. eat at least one of their main meals in school. This high demand for food
during the school day gives schools the opportunity to help students practice healthy
eattng.
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Story er al. (1996) and Story et al. (2002) discussed the high number of vending
machines present in schools across the country. Snack bars and school stores were also
present in many of these same schools. Story et al. (2002) reported that"1SVo of middle
and high schools had vending machines present, almost 95Vo of middle and high schools
offer foods through a la carte, and lTVo of middle and high schools had contracts with
fast-food establishments," (p. Sa5). The foods being offered included, but were not
limited to; carbonated beverages, candy bars, cookies, chips, candy, gfanola bars'
pretzels, pizza,french fries, and malts. Some of these services also offered rnilk, fresh
fruits, and vegetables; however, these services were in the minority. Story et al. (2002)
also discussed how the USDA nutrition regulations for school lunches were helpful in the
elementary schools. However, the regulations were not going to have a major effect in
the middle schools and high schools because the students had access to high fat, high
sodium, and high sugar foods in the vending machines and snack bars- The issue that
needs to be tooked at, according to Story et al. (2ffi2), is not whether vending machines
and snack bars should be in the schools, but what foods should be available to the
students from these sources.
Story et al. (1996), rhe CDC (1996), and Fulkerson, French, Story, Snyder, &
paddock (2002) all agreed that changes needed to be made at schools to provide more
nutritious foods for students. However, they differed in their ideas for the changes' Story
et aI. (1996) suggested that schools srart by esrablishing written policies addressing health
issues to ..create a supportive nutrition environment with consistent nutrition messages,"
(p. 125). The cDC (1996) recommended thar "schools should provide appealing, low-
fat, low-sodium foods in vending machines...and at school events," (P. 10). Fulkerson et
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al. discussed the influence foodservice staff could have on students. They suggested that
the foodservice staff could give recoilrmendations to the students, especially when they
were purchasing meals from the snack bars, to try to help the students make healthier
food choices.
Factors Influencing Food Choices of Adotescents. Pirouznia (2001), Story et al-
(2002), and Neumark-Sztainer et al. (1999) all agreed that there were multiple and
interacting influences that affected an adolescent's food choices. Some of the major
influences included hunger, cost, food cravings, appeal of food (especially taste), health
benefits of food, and convenience. According to all of the authors, minor factors
influencing adolescents included; the media, their parents and peers, body image, and the
culture in which they were raised. Surprisingly, through their research, the latter factors
had not been found to have a great impact on food choices.
Neumark-Sztainer et al. (1999) talked to adolescents about what influenced their
food choices. Convenience was a major factor to them. The adolescents stated that fruits
and vegetables were harder to prepare than other foods and thus, an inconvenience to
them. They also stated that their time was irnportant to them. Many of them would
rather sleep longer instead of eating breakfast and they tiked to go to fast food restaurants
for quick meals (Neumark-Sztainer et al-).
The appeal of food is an important factor when determining food choices.
Children's food preferences can be altered by the context in which food is presented. As
reportedby Rolls (1988) and Masui, Sallis, Berry, Broyles, Elder, & Nader (2002), using
foods as rewards or bribes or encouraging children to clean their plates could lead to a
change in food preferences by the children. Parents exhibiting overly strict controls on
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the child, s diet could also have this effect. "The preferences and attitudes children
consequently learn may set them up for a lifetime of maladaptive eating patterns," (Masui
et al., 200?, p. a2$.
Glanz, Basil, Maibach, Goldberg,& Snyder (1998) performed a study looking at
why adults made the food choices that they did. In their study, they concluded that taste
and cost were the two most important factors. This study found that nutritional concerns
were not a major factor for most adults. These findings are similar to several studies that
looked at factors influencing adolescents, suggesting that many adults select the foods
they eat the same way they did as adolescents. Based on these findings, Glanz et al.
suggested that nutrition education programs should be designed to promote nutritious
diets to children, adolescents, and adults, in an effort to irnprove the diets of all ages.
Gender Dffirences and Eating Habits. Sargent, Yagi, Shoob, Corwin, Rogan, &
Drane (ZOOZ),Story er al. (2002), Neumark-Sztainer et al. (1999), Rolls (1988), and
pirouznia (2001) all found that variations existed between male and female children and
adolescents when it came to food choises. However, all of their findings did not agree'
pirouznia found that seventh and eighth grade girls had significantly higher nutrition
knowledge and behavior scores compared to seventh and eighth grade boys- It was
suggested by Pirouznia that these results suggested that "female adolescents may be more
selective of their food choices than males," (p. 131). Sargent et al. found that fourth
grade girls ate more servings of fruits, vegetables, and dairy than fourth grade boys.
However, the same study found that seventh grade boys ate more servings of fruits,
vegetables, and dairy than seventh grade girls. Sargent et al. proposed a possible reason
for the change in the results may be related to older girls having an increased awareness
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of weight and body image and thus, limiting their food intake- story et al' 
stated that
adolescent girls were more likely to have fewer servings of fruits, vegetables, 
and dairy,
while the boys were more likely to have diets higher in total fat and saturated 
fat'
Neumark-sztainer et al. (lggg) found that when male adolescents discussed why
they ate certain foods, they talked about selecting foods to change the 
way they looked to
gain muscre, or gain or lose weight. when female adolescents discussed this issue, 
they
only discussed it in relationship to weight changes. Rolls (1988) discussed the different
beliefs girls and boys had in one particular study. The girls chose rnore 
vegetables to eat
while the boys chose more foods high in fat, sugar, and salt to eat. The 
girls rated higher
health beliefs and taste preferences for the vegetables than the boys 
and the boys rated
higher health beliefs with the foods high in fat, sugar, and salt than the 
girls. It was
suggested that the boys, desires to gain weight and the girls' desires to be 
thinner lead to
their selection and perceptions about foods'
Although the authors do not agree on the differences in eating habits of 
male and
female children and adolescents, all of their research found that differences 
do exist'
Justifications for the Research
There are many factors that determine what a seventh grade student will eat for
lunch. The foods available in school that day, the amount and quatity 
of nutrition
education received, the various factors that influence eating habits, 
and even the gender
of the student can all help to determine the choices that are made. The 
existing research
includes adolescent interviews and focus groups, written tests to assess 
adolescent
nutrition knowledge, and extensive exploration of the relationship between 
nutrition
knowledge and eating behavior. This research used two study designs 
not previously
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paired together, a survey and a food 1og, to assess the relationship between nutrition
knowledge, food choices, and gender. This research looked at whether gender 
affects the
decisions made and whether nutritional knowledge correlated with food choices 
in this
population. Hopefully, this research added knowredge to the subject of improving
adolescent health.
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Chapter Three- The MethodologY
De sc ription of M ethodolo gY
A quantitative descriptive study was performed looking at nutrition knowledge,
food choices, and gender, and the association between them in seventh grade students-
The dependent variable was food choices and the independent variables were nutrition
knowledge and gender. The data was collected in the forms of a survey and a food log.
Study Design
This study looked at the correlation between nutritional knowledge and healthy
food choices in these students. The pertinent literature reviewed had examined nutrition
knowledge and food choices in adolescents, both individually and together. Through the
reading, the researcher had also realized that because schools had control of the food
offered to students at lunchtime, schools had a large impact on the food choices made by
students. By putting together the two components of nutrition knowledge and food
choices, and looking at it in the school setting, this study examined the possible
relationships they had with each other.
Seventh grade students in middle school were surveyed for this study. The
participants were selected based on enrollment in a seventh grade health class with one
particular teacher. participation was also dependent on the return of the consent forrn-
Each participant was asked to complete a two-sided form. One side required the student
to select the healthier of two food choices for 24 pairs of food and the other side required
the student to identify their gender and list what they had eaten for lunch the day prior to
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the survey. The data was anal yzedto identify relationships between nutrition knowledge,
food choices, and gender-
Sample and PoPulation
The study population consisted of 16 males and 27 females in the seventh grade at
Sandburg Middle School, a suburban school located in Golden Valley, Minnesota. All
seventh grade students at this school were required to take a health class, so using
students from health classes yielded a representative sample of the population. Sandburg
Middle school had 4g7 seventh grade students. Two health classes were used, with a
total of approximately 56 students or Il.SVo of the school population, for the sample'
The actual number of students participating in the study depended'on the number of
student and parentaVguardian consent forms returned, therefore it was difficult to
estimate the sample size ahead of time. The usual return rate for mailed surveys is 30-
4AVo. Using this as a guide, a return rate of 3O-4OVo of the consent forms was expected,
yielding j.5-4.57o of the school population participating in the study' Golden Valley had
1,241 people aged 10-14 living in the city. The study sample, with 17-22 students
participating, would be 1.4-L.8To of the larger population. This would be an adequate
sample size from which to draw conclusions'
Approval was received from the Institutional Review Board to perform this study
and the approval is included in Appendix B. Approval was also received to use Sandburg
Middle School from the principal of the school, Mr. Henderlite, and from the health
teacher, Ms. Thompson. The site approvals are included in Appendix C-
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Instrumentation
One survey with two parts was used to collect data; one part to assess nutritional
knowledge and one part to assess food choices. The instrument being used is included in
Appendix D. A list compiled from the Children's Nutritional Flash Cards (CNFC) was
used to determine nutrition knowledge (Coltzza & Colvin, 1995). Permission was
received to use this tool from Diane F. Colizza, RNC (Appendix E). This instrument was
developed by Colizzaand Colvin based on information from journals, professional
experience in pediatric nursing, and assistance from The American Academy of
pediatrics Cornmittee on Nutrition, The American Heart Association Dietary Guidelines,
and The American Council on Science and Health. Content validity of the CNFC
instrument was established by a nutritionist (Cohzza & Colvin, 1995). The list was used
in it's entirety with no changes made to it. The list consisted of 24 pairs of food iterns
and the student was to determine the healthier of the two for each pair. The researcher
gave the student one point for each correct answer, with a maximum of 24 points
available. The total points were then added up for the student and this was their
nutritional knowledge score.
To assess food choices, each student was asked to write down exactly what they had
eaten for lunch the day prior to the study. The food record method of data collection has
been shown to be valid in children, especially when completed during a normal day of
food intake (Macdonald, Wearring, & Moase, 1983). The students were given a form on
which to record their meal. The form had complete instructions and an example of a
sample meal recording. The recorded data was analyzed to determine how many
I
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servings of dairy, vegetables, fruits, and junk foods the student had consumed at lunch.
This provided a number of servings in each category for their food choices.
The student was instructed to circle either male or female on their food log. This
provided the subject's gender. This piece of information was used to look at gender
differences between males and females as it related to food choices and nutritional
knowledge.
Data Collection and Data AnalYsis
Ms. Thompson, the teacher in the two health classes that were studied, handed out
a consent form to approximately 60 students one week before the survey was to be
distributed (Appendix F). The students took the consent form home, read and signed it,
and had their parent or guardian read and sign it. Forty-seven signed consent forms were
returned. Every student who retumed a completed consent form then received a survey
and food log on the designated class day. They were asked by Ms. Thompson to
complete the instruments in class and return them to her upon completion. All of the
students who did not return signed consent forms were given free study time during this
activity. The students who took the survey did not receive any direct benefit for
participating in the studY.
The data was collected by testing the student's nutrition knowledge with a survey
and by analyzing a log of the student's food choices at lunch. Quantitiable data was
gathered from test scores and qualitative data was gathered from the food logs' The food
log data was coded and definitions were identified to turn the qualitative data into
quantitative data. With this data, the relationships between nutrition knowledge and food
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choices were identified, and the affects gender has on the relationship were also
examined.
The data was anal yzed by using a quantitative statistical package called Statistical
package for the Social Sciences (SPSS). First, descriptive statistics were performed and
trends were identified. Then bivariate analysis was performed with the trends found.
The dependent variable was food choices, divided into fruits, vegetables, dairy, and junk
foods, and the independent variables were nutrition knowledge and gender-
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Chapter 4: Results
Results
This research was conducted in May of 2003 at Sandburg Middle School in
Golden Valley, MN. Seventh grade students enrolled in a required health class were
surveyed for this research. The consent form was distributed to approximately 60
students in Ms. Thompson's health classes. Forty-seven consent forms were retumed and
47 surveys were distributed and returned-
Of the students surveyed, two surveys were only cornpleted on the side with the
multiple choice nutrition questions. Also, two students did not indicate a gender on the
survey. Because these four students did not fully complete the survey, their surveys were
not used to analyze the data-
A sample size of 43 students is an appropriate sample size from which to draw
conclusions for this study. Sandburg Middle School had 487 seventh graders and the 43
students surveyed represented 8.87o of the population in the school. Of the 43 students
surveyed, 16weremale, or37.TVo of thepopulationand 2'l werefemale, or62-8To of the
population.
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Of the 43 students who took the survey, all received a nutrition score based on the
number of multiple choice questions they answered correctly. There were 24 multiple
choice questions asked and the highest possible score was 24. The range of scores
obtained was 8-23. The msan score was 18.3256 with a standard deviation of 3.50. The
mean score for males was 18.0625 and the mean score forfemales was 18.4815' The
majority of the students ,90.7Vo, answered every question. The frequency of each of the
nutrition scores can be found in Figure 4.1.
Nutrition Score
Correct answers based on 24 questions
g=2-2"/"
o- I co/-
11=2.2"k
12=2.2o/o
23= 6.7"/" 14=2.27"
22= 6.7"/" 15=2.2o/"
16= 8.9%
21= 11 .1"/"
17=8.91"
20=20.00/" 18= 8.9%
1g= 13.3%
Fig. 4.1- Frequency of nutrition scores for seventh grade students
Side two of the survey consisted of an area provided for the subjects to indicate
what they ate for lunch the day before. The directions asked the subject to be as specific
as possible when indicating the quantity and the specifics of what they ate and drank'
I
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The researcher determined how many servings were eaten of each food group based on
the amounts recorded by the student. A carton of milk or a slice of cheese was one
serving of dairy. An apple or a glass of orange juice was one serving of fruit. A bag of
chips or one cookie was one serving of junk food. If a student did not specify the amount
eaten, the researcher estimated the serving size based on the serving sizes recorded by
other students.
Two subjects listed what they ate for both lunch and dinner. Of these, one subject
labeled their meals and the researcher was able [o use only their data from lunch to
determine their serving values. However, the other student listed what they ate for lunch
and dinner together, with no separation. For this subject, the researcher made an estimate
about what was eaten at lunch and what was eaten at dinner. This was done by separating
the main entrees, beverages, fruits, vegetables, and junk foods into two groups and
selecting the group that was listed first as the meal eaten at lunch. From this, the
researcher calculated the serving values from the lunch portion. A few subjects listed a
large quantity of food on the second page. They did not indicate they were listing all of
their meals or their lunch and dinner combined, so it was assumed the subjects had
follorved directions and they had eaten a large quantity of food for lunch that day. Their
servings were calculated accordingly-
A number of students indicated they ate pizza for lunch. According to the coding
system, a student would receive one serving of dairy and one serving of vegetables per
piece of pizzafor this response . Pizzadoes not fit into the definition of junk food, which
is "a food that is high in calories and Iow in nutritional value" according to Webster's
Collegiate Dictionary (1993). Therefore, a student did not receive a junk food serving for
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this response. The same is true when a student indicated they had eaten a cheeseburger.
They received one serying of dairy and also possibly vegetable servings, depending on if
the burger had tomato, lettuce, or onion on it, and no servings of junk food-
Each of the students surveyed received a value for the number of fruit servings
they ate for lunch. The range of values was between 0-2 servings. The mean was
0.4186. For males, the mean value of fruits was 0.4688 while the mean value for females
was 0.3889. For all of the students , 55.87o did not have a serving of fruit at lunch. For
the students who did eat fruit, apples were the most common choice. The frequency of
the servings of fruit eaten can be found in Figure 4.2.
Servings of Fruit f or Seventh G rade Students
2 servings= 2.3%
1 serving= 32.6%
servings= 55.8%
0.5 servings= 9.37o
Fig. 4.2- Frequency of fruit servings eaten at lunch
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Every student surveyed received a value for the number of dairy servings they ate
at lunch. The range of values was 0*3. The mean was 1.4012. The mean value of dairy
for males was I.7IB7 white the mean value for females was 1.2130. Only L4Vo of the
students did not have a serving of dairy at lunch. The most corlmon dairy product
consumed was milk, with 32 students, or J4.4To, drinking it at lunch. Varieties of milk
recorded included skim, LVo,TVo,whole, and chocolate. Other cofltmon dairy products
recorded included a slice of cheese on a sandwich and a slice of pizza. Each of these
items was equal to one serving. The frequency of dairy servings eaten at lunch can be
found in Figure 4.3.
Servings of Dairy for Seventh G rade Students
3 servings= 7.07" 0 servings= 14.O'/"
0.5 servings= 4"7To
2 servings= 41.9/"
1 serving= 30.2%
1.25 servings=2.3o/o
Fig. 4.3- Frequency of dairy servings eaten at lunch
l
l
1
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Each of the students surveyed received a value for the number of vegetable
servings they ate for lunch. The range of values was 0-3. The mean was 0-6144- The
mean value of vegetables for males was 0.8750 while the mean value for females was
0.5556- For all of the students surveyed,48.8To did not have a serving of vegetables at
Iunch. The students who ate a slice of pizzaor a plate of spaghetti received a serving of
vegetables, due to the tomato sauce. Toppings on sandwiches, such as lettuce, tomatoes,
and onions, each counted for 0.5 of a vegetable serving. Pickles did not count as a
serving of vegetables. In Figure 4.4, the frequency of vegetable servings eaten at lunch is
displayed.
Servings of Vegetables for Seventh G rade Students
3 servings=2.3o/"
2 servings= 14.Oo/"
1.5 servings= 2.37"
servings= 48.8%
1 serving= 
"5.6%
0.5 servings= 7.0%
Fig. 4.4- Frequency of vegetable servings eaten at lunch
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Every student surveyed received a value for the number of junk food servings
they ate at lunch. The range of values was between 0-7. The mean was 1.3488- The
mean value of junk food servings for males was 1.0625 while the mean for females was
l.5lg5. Only three students indicated they drank a carbonated beverage for lunch, which
rsTTo of the population. Approximately l0 french fries was equal to a serving ofjunk
food. The most common type of junk food recorded was chips. Twenty-three students,
or 53.5Vo of the population, indicated they ate chips at lunch the daybefore, with the
majority of them specifying the brand they chose as Sun Chips. See Figure 4-5 for the
frequency of junk food servings eaten at lunch.
Servings of Junk Food for Seventh Grade Students
7 servings= 2.3%
6 servings= 2.37"
4 servings= 2.37o
3 servings= 4.77"
2 servings= 18.6%
0 servings= 23.3%
0.5 servings- 4.7"/"
1 serving= 41-9"/o
Fig. 4.5- Frequency of junk food servings eaten at lunch
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Gender
For the nutrition knowledge survey, the mean score for males was lower than the
mean score for the females (Figure 4.6). For the food servings eaten at lunch, males had
a higher mean value of fruits, dairy, and vegetables servings than the females, while
females had a higher rnean value of junk food servings than males (Figure 4.1)- When
looking at the fruit servings consumed based on gender,55.6To of males, compared with
Sg.3Vo of females, did not eat any fruit servings for lunch. When comparing vegetable
servings consumed,37.SVo of males and 55.6Vo of females did not eat any vegetables at
lunch. As discussed previously, six students , or l4To of the population, did not have a
serving of dairy at lunch. Of those six students, five were female and one was male-
Male vs Female Mean N utrition Score
oL
ooa
o
.I
z
g
(E
o
=
18.6
18.5
18.4
18.3
18.2
18.1
18
17.9
17.8
E male
I female
Gender
Fig. 4.6- Mean nutrition scores for seventh grade males and females
I
l
l
l
I
II
I
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Gender Comparisons of Mean Values
for Fruit, Dairy, Vegetables, and Junk
Food Servings
2
o
C'}
E 1.sL
o
U't1
o
oIL
F 0.5
o
= 0
tr male
f female
F ruit Dairy Vegetables Junk Food
Fig. 4.7- Mean food servings of fruit, dairy, vegetables, and junk food for seventh grade
males and females
Correlations
Correlation analysis measured how the dependent and independent variable
values changed together. Pearson correlation coefficient was used to analyze the
correlation between the nutrition survey scores and each of the following: fruit servings,
dairy servings, vegetable servings, and junk food servings. A correlation value was
considered significant at the 0.05 2-tailed level. The correlation coefficient values are
located in Appendix G.
The score a student received on the nutrition survey was analyzed with the
servings of fruits they consumed. The Pearson correlation was performed and was
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r = 0.13g, p 
-O.316. There was no significant correlation between nutrition knowledge
and fruit servings eaten at lunch.
The score a student received on the nutrition survey was analyzed with the
servings of dairy they consumed at lunch. The Pearson correlation was performed and
was r = -0.213, p = 0.170. There was no significant correlation between nutrition
knowledge and the number of dairy servings consumed at lunch-
The score a student received on the nutrition survey was compared with the
servings of vegetables they consumed at lunch. The Pearson correlation was performed
and there was a significant negative correlation between nutrition knowledge and the
number of vegetable servings consumed at lunch. The Pearson colrelation value was
r = -0.306 and the Z-tailed significance value was 0.046 which was significant a[ the 0.05
level. This finding indicated that as the nutrition score increased, the number of
vegetable servings eaten decreased'
The score a student received on the nutrition survey was compared with the
servings of junk food they consumed at lunch. The Pearson correlation was performed
and was r = -0.055, p = 0.727. There was no significant correlation between nutrition
knowledge and the number of junk food servings eaten at lunch.
When looking at relationships between gender and different food groups and
gender and nutrition scores, independent sample T-tests were done. For this test, the
dependent variables were nutrition score, fruit servings, dairy servings, vegetable
servings, and junk food servings. The independent variable was gender. A T-test value
was considered significant at the 0.05 2-tailed level. A surnmary of the values obtained is
located in Appendix H.
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The results of the T-test did not yield any significant results. Although not
statistically significant, the relationship between the consumption of dairy servings and
gender had the most significant result, with p= 0.058. As discussed earlier, of the
students surveyed, only six students, or L4Vo, did not have a serving of dairy at lunch. Of
the six students, five were females. This makes sense with the results obtained by the T-
test.
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Chapter 5: Discussion
Implications
The purpose of this study was to examine if there was a correlation between the
nutrition knowledge seventh grade students have and the food choices they make at
lunch. The researcher also wanted to look at the relationship between gender and food
choices and gender and nutrition knowledge.
In reviewing the results of the survey, the researcher did not find any colrelation
between nutrition score and fruit, dairy, or junk food servings. There was, however, a
negative correlation between nutrition score and vegetable servings. These results
suggest that as nutrition knowledge increased, the amount of vegetable servings eaten at
lunch decreased. This finding is demonstrated by the results that fernales had a higher
mean nutrition knowledge score, while also having a lower mean vegetable serving score.
While these results are significant, it is difficult to believe that nutrition knowledge would
only have an impact on vegetable choices and no other food groups-
When comparing the survey results according to gender, the researcher did not
find any statistical significance between gender and nutrition score, or gender and any of
the four food groups. It was interesting to note that males had higher mean servings for
fruits, dairy, and vegetables while females had a higher mean serving for junk food and a
higher mean nutrition knowledge score. In comparing the difference between food
servings for males and females, the researcher realized that males typically eat rnore food
than females, which may account for the increased mean servings of fruits, dairy, and
vegetables. It was also interesting to note that although fernales had higher nutrition
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knowledge scores, they ate more servings of junk food than males, suggesting that a
larger amount of nutrition knowledge does not lead to a decrease in junk food
sonsumption in this population.
In the literature review, the researcher discussed that Stang (2000) reported that
there had been a dramatic increase in the consumption of carbonated beverages and a
decrease in the consumption of milk among adolescents in the past 30 years. However,
in the survey results, only three of the 43 students, or 7 .OVo, reported they drank a
carbonated beverage for lunch. The majority of the students drank milk. These results
could be due to a number of factors. Sandburg Middle School may not have carbonated
beverage rnachines in the school, or if they do, carbonated beverages may not be
available to students during lunch. For whatever reason, it is a positive finding that
14.47o of the students drank milk for lunch prior to the day of the survey.
In the literature review, the researcher examined how the school food
environment can have a large impact on adolescents' food choices and dietary quality.
This was apparent when reviewing the survey results. Many of the students had eaten
very similar lunches prior to the day surveyed. These lunches consisted of submarine
sandwiches containing multiple tlpes of meat, cheese, lettuce, tomatoes, and mayonnaise.
Also included in the comparable lunches were Sun Chips and various varieties of milk.
Limitations
A major limitation of this research was the small sample size. With 47 students
surveyed, these results may be an accurate sample of the Sandburg population. However,
it is not possible to generalize these results to other populations because of the sample
slze

Nutritional Knowledge and Food Choices 37
Another limitation of this research was the timing of the surveys. The students
took the surveys in the morning and based their answers on the lunch they ate the day
before. The original plan was to have the students till out the survey in their afternoon
health class. By doing this, the students would have recently eaten lunch. This would
have hopefully increased the accuracy of the reporting and recording of the foods they ate
that day. Upon discussion with Ms. Thompson, the researcher was informed that she did
not teach any afternoon health classes. Therefore, the surveys were distributed in the
morning and the students were asked to report the foods they ate for lunch the day before.
The students had at least a}O hour span between eating lunch and recording what they
ate. This large amount of time most likely affected the accuracy of the recording of the
foods and amounts eaten at lunch the day before.
This research only analyzed fruits, vegetables, dairy, and junk foods eaten at
lunch. Because grain and meat servings were not analyzed, the results obtained are not an
exact account of the entire meal the seventh grade students ate for lunch. However,
because adolescents tend to lack adequate amounts of fruits, vegetables, and dairy in their
diets, the research provided a general amount of these foods consumed at lunch.
Discussion
The results obtained do not support the idea that an increase in nutrition
knowledge leads to an increase in healthy food choices among adolescents. As reported
by Story et al. (2002) and discussed in the literature review, even though adolescents
possess nutritional knowledge, they are choosing foods based on their taste, rather than
their nutritional value, because they do not see any motivation to eating healthy at this
time. It would be beneficial to the students to emphasize the immediate and long term
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affects poor nutrition has on a person's health. Because we know that adolescents tend to
live in the present and not think about future consequences, it would be favorable to
periodically reexamine this topic in school.
Many students reported eating similar lunches prior to the day surveyed. As
discussed previously, these lunches consisted of sandwiches, chips, and milk. It was
obvious frorn the survey results that the majority of the students purchased their lunches
at school. It would be beneficial to the students if the schools offered healthier, yet
appealing, food choices at lunch. It also would be beneficial for schools to decrease the
amount of junk foods offered at lunch because this study showed that students will
continue to select the junk foods over healthier options, regardless of nutritional
knowledge. For instance, a variety of salads or stir fries could be both nutritious and
appealing to adolescents. Offering pretzels instead of potato chips would be an
improvement in the adolescent's diet. The findings in this study strengthen the
suggestion that schools play a large role in the dietary quality of adolescents and schools
need to act on this finding.
Recommendations
To address the limitation of a small sample size, it would be useful to repeat this
survey with seventh grade students in other schools. By comparing schools to each other,
it would be possible to analyze how the foods offered at schools have an impact on the
food choices the students make. In order to address the limitation of the timing of the
surveys given, it would be beneficial to have students fill out the surveys immediately
after lunch to increase the accuracy of the recording. It would also be interesting to have
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the same students fill out the survey for three to four consecutive years to assess for
trends as the students age.
In future research, it would be beneficial to survey students at a school where they
had numerous different lunch options. If students could choose from school lunch, snack
bar, vending machines, and even fast food restaurant choices, the results of the survey
would better reflect how nutrition knowledge affects food choices in this population.
Another recofirmendation for future research would be to mors accurately assess
the serving sizes of the foods eaten. Then it would be possible to better compare the
differences between the male and female diets, based on serving sizes, calories
consumed, and food groups.
The researcher was unable to acquire a menu of the foods offered at lunch on the
day the students were surveyed. This information would have been helpful to make more
specific recorlmendations for schools. The school surveyed may have offered apples as
the only choice for fruit. If the students only had a very limited selection, it may explain
why over half of the students surveyed did not eat fruit at lunch. In future research, it
would be beneficial to have a complete menu of the food choices being offered at the
school being surveyed.
Conclusions
Although the students surveyed seemed to have a good nutrition knowledge base,
their diets wers rich with junk foods and the majority of students did not eat a serving of
fruit for lunch. A negative result of this study included an association between an
increase in nutritional knowledge and a decrease in vegetable servings. According to
literature reviewed, there is currently an increase in the consumption of carbonated
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beverages by adolescents. An encouraging result of this study was the finding that the
majority of the students surveyed drank milk at lunch. In the literature review, it was
discussed how many researchers found that variations existed between male and female
children and adolescents when it came to food choices. In general, this study supported
the research by finding that males, when compared to females, ate more servings of
fruits, dairy, and vegetables at lunch, while females ate more servings of junk food.
Seventh grade students possess adequate nutrition knowledge but are not making food
choices at lunch based on this knowledge. Schools need to offer healthier, more
appealing food options and less junk food to encourage adolescents to eat a more
balanced diet. Schools also need to continue educating adolescents about the short-term
and long-term benefits of a healthy diet.

Nutritional Knowledge and Food Choices 4l
References
Center for Disease Control and Prevention (1996). Guidelines for school health
prograrns to promote lifelong healthy eating [Electronic version]. Morbidity and
Mortality Weekly Review, 45(RR-9), l-33.
Colizza, D. F., & Colvin, S.P. (1995). Food choices of healthy school-aged children.
The Journal of School Nursing, I I, L7-18, 20.
Education Minnesota (February 19, 20OZ). Regulations related to vending machines.
Retrieved October 10, 2002, from
http : //w w w . educ ationrniqlresota. ore/index. cfm?PAGE, ID=2 540
Flegal, K.M., Carroll, M.D., Kuczmarski, R.J., & Johnson, C.L. (1998). Overweight and
obesity in the United States: prevalence and trends, 1960-1994. International
Journal of Obesity, 22, 39-47 .
Fulkerson, J.A., French, S.A., Story, M., Snyder, P., & Paddock, M. (2002). Foodservice
staff perceptions of their influence on student food choices. Journal of the
American Dtetetic Association, I 02, 97 -99.
The Gale Encyclopedia of Chitdhood and Adolescence (l't ed.). (1997). Detroit, MI:
Gale.
Glanz, K., Basil, M., Maibach, E., Goldberg, J., & Snyder, D. (1998). Why Americans
eat what they do: Taste, nutrition, cost, convenience, and weight control concerns
as influences on food consumption, Journal of the American Dietetic Associatian,
98, I I 18-1126.

Nutritional Knowledge and Food Choices 42
Lytle, L.A. (2002). Nutritional issues for adolescents. Journal of the American Dietetic
Association, 102, S8-S 12.
Lytle, L.A., Seifert, S., Greenstein, J., & McGovern, P. (2000). How do children's eating
patterns and food choices change over time? Results from a cohort study.
American Journal of Health Promotion, 14,222-228.
Macdonald, L.A., Wearring, G.A., & Moase, O. (1983). Factors affecting the dietary
quality of adolescent girls. Journal of the American Dietetic Association, 82, 260-
263.
Masui, R., Sallis, J. F., Berry, C. C., Broyles, S. L., Elder, J. P., & Nader, P. R. (2002).
The relationship between health beliefs and behaviors and dietary intake in early
adolesceilce. Journal af the American Dietetic Association, .102, 421-424.
Merriam-Webster's collegiate dictionary (10* ed.). (1993). Springfield, MA: Merriam-
Webster.
Minnesota Department of Children, Families, & Learning (n.d.). Minnesota Connecting
I-earning and Accountability for Students and Schools. Retrieved October 20,
2W2, from
http ://cfl app. state.mn.us/CLAS S/mecr/ItdECRController?TAS K=educationlevel&S
ECTION=STD
Muf,oz, K. A., Krebs-Smith, S. M., Ballard-Barbash, R., & Cleveland, L.E. {1997). Food
intakes of US children and adolescents compared with recorrmendations.
P ediatrics, I 00, 323-329 .

Nutritional Knowledge and Food Choices 43
Neumark-Sztainer, D., Story, M., Perry, C., & Casey, M.A. (1999). Factors influencing
food choices of adolescents: Findings from focus-group discussions with
adolescents. Journal of the American Dietetic Association, 99, 929-937 .
Neumark-Sztainer, D., Story, M., Resnick, M. D., & Blum, R. W. (1998). Lessons
Iearned about adolescent nutrition from the Minnesota Adolescent Health Survey.
Journal of the American Dietetic Association, 98, 1449-1456.
Pirouznia, M. (2001). The association between nutrition knowledge and eating behavior
in male and female adolescents in the US. International Journal of Food Sciences
and Nutrition, 52, 727-132.
Rolls, B. J. (1988). Food beliefs and food choices in adolescents. Medical Journal of
Australia, 148, 59-13.
Sargent, R.G., Yagi, S., Shoob, H.D., Corwin, S.J., Rogan, T. & Drane, J.W. (2002).
Differences in diet quality among fourth and seventh grade public school students
in South Carolina. The Journal of the South Caroltna Medical Association, 98, 54-
60.
Stang, J. (2000). Clinical irnplications of trends in food intake arnong US adolescents.
The Western Journal of Medicine, 173,384-385.
Story, M., Hayes, M., & Kalina, B. (1996). Availability of foods in high schools: Is there
cause for concern? lournal of the American Dietetic Association, 96, 123-126.
Story, M., Neumark-Sztainer, D., & French, S. (2002). Individual and environmental
influences on adolescent eating behaviors. lournal of the American Dietetic
Association, 102, S40-S5 1.

Nutritional Knowledge and Food Choices M
Taber's cyclopedic medical dictionary (18* ed.). (1997). Philadelphia, PA: F.A. Davis
Company.
U.S. Department of Health and Human Services. Healthy People 2010 (Znd ed.). (2000).
Washington, D.C.: U.S. Government Printing Office.
United States Departments of Health and Human Services and Agriculture (May 30,
2000). Nutrition and your health: Dietary guidelines for Americans. Retrieved Oct.
tO,2002, from
http ://www. health. sov/dieta.ryguidelines/dsa2000/documentlbuild. htm
Wahl, R. (1999). Nutrition in the adolescent. Pediatric Annals, 28, lO7-lll.
Whitney, E.N., Hamilton, E.M., & Rolfes, S.R. (1990). (Jnderstanding Nutrition (5ft ed.).
St. Paul, MN: West Publishing Company.

Appendix A
45
I(EY
E! Fat (naturally oceuning and addedl
El Sugare (sddedl
Tham symbols rtorv fat* and *eld+d *ug*rs *n feods.
fi#*at, Peultry, Fi*h, firy B*nn*,
EgSs & Huts Group
3.3 SEBUIHGS
Frult Group
t { EEHUI}IEE
frr*tdn *ereel,
ffi+r ff Fusts,
Grnup
F,l I
Fat$, Slls & $weets
UfE g#TEI*ftI.Y
Ittlllft., Ytgtrrl &
f,hesea Greup
*-s sERtrfIilGS
ve*#t*fuils #roup
3.S gEHrtilfis
Food Guide Pyramid
r?
Y
? tuf,
United States Department of Health and Human Services and Agriculture, 2000
jis
*t'''*
* 4 &
8a
s
wr;
*
+
4
&
ltd t r 6 I s
?
r!
?
& &t& ?
4l
.19
d {9
r
s \# r
&M
dt
4,
a
I

46
Appendix B
Institutionul rl{ese:rr clr, B oard
Augsburg Collegc
Box 107
Decernhcr {r. 2001
;i
.':
'[o: Jenrrifer RYsavY
Fronr: Norntu C. Notxrtn, Chair
t,:;"
V as subn:itted
. 
0s tevised'
Appendix C 47
Jennifer Rysavy
2801 FIag Ave N. #306
New Hope, MN 55427
October 1,2OOz
Tom Hendedight, Principal
Sandburg Mddle Schsol
2400 Sandhrs lanre
Golden Valley, MN 55437
Dear Mr. Henderlight,
I am writing to you in regards to condu"tiqi my master's research in Brenda Thompson's
Se,t'enth Grade Health Class. I discussed with ber on the phone how I am doing my
research on tfte correlation befween nutrition luowledge and the food choies of sev€nth
graders. I am developing a surve,y thst 2-3 ofher classs will fill out during slass time. I
will also be providing her with parental cofbent forms ttrat will need to be sighed and
returned to her in order for the students to participate. I plan on doing my data collection
in the spring of 2003 and I will send her a copy of my zu*ry priorto this so she can look
it over aud ap-prove it. - i.
I need a signature from you agreeing to allow me to do rny research in your school. I have
enclosed another cbpy of this letter, and ask that you sign it and retrrrn it to me in the
euclosed starnped euvelope. I am also receiving written coirsent from lvls. Thompson
Once agairr, thank you for atlowing me to do my research in your school. If you have any
questions or concernq please contact me at (763) 7654025
Sincerely,
$t1*f,+tu*t
Ibnnifer Rysary
Augsburg Physician Assistatrt Master's Student
I have read the above letter and agree to let lennifer Rysavy conduct her research u Carl
Sandburg Mddle School..
Date
I
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Jennifer Rysavy
2801 Flag Ave N. #306
New Hope, MN 55427
September 30, 2002
Brenda Thompson, Health Teacher
Sandbtrrg l!fiddle School
2400 Sardhrg Lsne
Crolden ValleS MN 55422
Dear Ms. Thompsoq
Tlmnk you for allowing me to conduct my master's research in yorrr classroom. As we
discussed on the phonq I am doing my research on the correlation betrre,n nutrition
knowledge and the food choices of seventftgadms. I am derveloping a surv€y that 2-3 of
your classes will fill urt during class time rind return to you. I will also be providing you
with parerrtal consent forms that lr'ill need to be signed and returnsd to you in order for
the snrdents to participate. As we also discussed, I plan on doing nry data mllestion in
the spring. I will t*d you I copy of my 
"l*"y prior to this $o you Gan look it over andapprpve il. I will contast you in Februrry or March so that we can s+t up a time that is
I need a signature from you agreeiqg to allow me to do my research with your strrdents. I
have encloued another copy ofthis letter, and ask that you dgr it and retrrrn it to me in
the enclosed stamped emrelope.
I contacted your principal, h,Ir. Henderlight, anA received his approval upotr your
approval. I am also contacting him by mail to receive his wriuen approrral.
Once agatr1 thank you for allowing me to do my research with your students. If you have
any questions or conoenr, please contact me at (763) 765-0025.
Sincerely,
qx,,.W &'-.6
Jennifer Rysavy
Aug$urg Physician fusistant lvfaster's Student
I have read the above letter and
my students.
ugr* to lgt lerurifer Rysavy conduct her research in my
Signature
with
Date
oh
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Dear Participants:
This survey is being conducted by Jennifer Rysavy, a student in the Augsburg
College Physician Assistant program in partial fulfillment of a rnaster's thesis. As this is
an anonymous survey, please do not put your name on this survey. Any information
that is provided will remain confidential. If this research is published, no identifying
information will be released. Please be sure to fill out both sides of this form. Thank you
for your participation.
Please select the food item that you think is the "healthier" food.
Circle one answer for each of the 24 questions:
1. A) Fried chicken
B) Pizza
2. A) Nachos
B) Tacos
3. A) French fries
B) Baked potato
4. A) Roast beef sandwich
B) Cheeseburger
5. A) Sherbet
B) Ice cream
6. A) Banana
B) Fruit roll-up
7. A) Doughnut
B) Raisin bread
8. A) Popcorn
B) Cheese puffs
9. A) Raisin cookie
B) Apple
10. A) Potato chips
B) Pretzels
1 1. A) Cheese pizza
B) Pepperoni pizza
12. A) Ground beef
B) Ground turkey
13. A) Sliced chicken
B) Bologna
14. A) Angel food cake
B) Chocolate cake
15. A) Frozen yogurt
B) Ice cream
16. A) Bacon sandwich
B) Turkey sandwich
17. A) 2To milk
B) Whole milk
18. A) Chocolate chip cookies
B) Grfiam crackers
19. A) Baked fish
B) Fried fish
20. A) Margarine
B) Butter
21. A) Fruit juice
B) Fruit drink
22. A) Blue cheese dressing
B) Italian dressing
23. A) Pudding
B) Fruit yogurt
24. A) French toast
B) Pancakes
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Please circle one: Male Female
Please list everything that you ate and drank for lunch today. Be as specitic as possible
and identify the amount of each food or beverage that you had.
Example: sandwich with 2 pieces of bread, cheese, turkey, and butter
Vz of a side salad with lettuce, cheese, carrots, and dressing
1 small bag of Doritos
2 bites of a banana
1 Capri-Sun Wild Cherry drink pouch
1 mini Hershey candy bar
Please list foods and beverages here:
IRB Approval #2OO24L-L
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Permission to use Chi-Idren's Nutritional Flash Card t.oo1
Email sent on Sept. 23, 2002:
Dear Ms. Colizza,
I am in the Physician Assistant Program at Augsburg College in Minneapolis, MN. I am currently working on
my Masters thesis pertaining to nutrition knowledge and food choices in seventh graders. In doing
research, I came across your article, "Food choices of healthy school-age children", The Journal of School
Nursing, 11(7), Dec 1995, L7-L8,20.
The Children's Nutritional Flash Cards that you developed were very interesting and I think they would work
well in my study. I was wondering if you would allow me to use your instrument in the form of Table 1 in
your aticle?
Thank you for your time and consideration. If you have any questions, please feel free to contact me.
Sincerely.
Jennifer Rysavy
Bmail sent on Oct. 10, 2002:
Dear Jen:
I am so sorry for taking so long to respond. . Yes, yor can use
my Lool in
L.he food choices research in your project. Keep me updated, leL me
know
the results, and good l-ucklll!! !!! !1
Diane F, Colizza, RNC
Assistant Professor
Clinical Coordinator
Undergraduate Program
Duquesne University
School of Nursing
Phone: (41-2 ) 396-6542
Fax: (41,2) 396-6346
E-Mai1: colizza@duq.edu
MN
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CONSENT FORM
Correlation Between Nutritional Knowledge and Food Choices in Seventh Grade Students
You are invited to be in a research study about nutrition knowledge. You were selected as a possible
participant because you are a seventh grade student. I ask that you read this form and ask any questions
you may have before agreeing to be in the study.
This study is being conducted by Jennifer Rysavy as part of my master's thesis in Physician Assistant
Studies at Augsburg College.
Background Information :
The purpose of this study is to look at the relationship between nutritional knowledge and food choices in
seventh grade students. Information about nutrition knowledge and adolescents may provide information
for teachers, parents, schools, and health practitioners to use to improve the health of adolescents.
Procedures:
If you agree to be in this study, I would ask you to do the following things. First, I ask that you and a parent
or guardian read and sign this consent form. Then you need to return the consent form to your teacher, Ms,
Thompson. You will then be given a survey to complete during class time that should take 10-15 minutes
to fill out. If you do not wish to participate, you will be given study time while your classmates take the
survey. Ms. Thompson will be present in the room during the survey.
Risks and Benefits of Being in the Study:
This study has the risk of possible invasion of your privacy. However, this invasion is highly unlikely
because there is no identifying data in the survey. You will be asked to disclose some personal nutrition
information" If at any time during the study you feel uncomfortable, please visit the guidance department at
Sandburg Middle School.
There are no direct benefits to participation in the study.
Indirect benefits to participation include helping to further knowledge in the areas of health education and
nutrition in the adolescent population.
Confrdentiality;
The records of this study will be kept private. In any sort of report I might publish, I will not include any
information that will make it possible to identify you. Only my thesis advisor, my thesis committee
members, and I will have access to the records. To ensure your confidentiality, Ms.Thompson will collect
and secure all of the consent forms so that I will never have access to your name.
Raw data will be destroyed by August 31,2004.
Voluntary Nature of the Study:
Your decision whether or not to participate will not affect your culrent or future relations with Augsburg
College or with Sandburg Middle School. If you decide to participate, you are free to withdraw at any time
without affecting those relationships. You are also free to skip any questions on the survey.
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Contacts and Questions:
The researcher conducting this study is Jennifer Rysavy. If you have any questions, you may contact me at
(612) 330-1399 or email me at jen_lynn78@hotmail.com or you may contact my thesis advisor, Donna
DeGracia MPAS, PA-C, at (612) 330-1364 or email her at degracia@augsburg,edu.
If the parent or guardian would like to see a copy of the survey that will be used, please contact the
researcher, Jennifer Rysavy.
You will be given a copy of this form to keep for your records.
Statement of Consent:
I have read the above information or have had it read to me. I consent to participate in the study.
Signature of student Date
Signature of parent or guardian Date-
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Pearson Correlation
Sig. (2-tailed)
N
Appendix G
Pearson Correlation Coefficient Values
-0.055
0.727
43
Correlation of Nutrition S-cofe and Fruit
Pearson Correlation 0. 138
Sig. (2{ailed) 0316
N43
Correlation of Nutrition Score and Dairy
Pearson Correlation -0.213
Sig. (2-tailed) 0.170
N43
Correlation of Nrufiition Score and Veeetables
Pearson Correlation -0.306
Sig. (2tailed) 0.046*
N43
t Correlation is significant at the 0.05 level (2-tailed).
Correlation of Nutriti Score and Junk Food
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Appendix H
Independent Sample T-Test
N mean t df slg
Nutrition Score male 16 18.0625
female 2J 18.4815
-0.351 25.601 0.729
Fruits male 16 0.4688
female 27 0.3889
0.491 33.831 a.62t
Dairy male 16 L7 188
female 2'7 l.2l3}
1.970 3t.413 0.058
Vegetables male 16 0.8750 1.221
female 27 0.5556
28.518 0.232
Junk food male 16 1.0625
female 27 1.5 185
- 1.078 40.028 0.288
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